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To t e s t t h e hypothesis t h a t distending p r e s s u r e produced by t h e r e s p i r a t o r y muscles determines p o s t n a t a l growth of lung parenchyma, we s t u d i e d u n i l a t e r a l diaphragmatic p a r a l y s i s i n k i t tens. Twelve 10-12 week o l d k i t t e n s underwent l e f t thoracotomy. In 6 , u n i l a t e r a l phrenectomy was done v i a t h e thoracotomy; t h e o t h e r 6 served a s controls. Five t o 7 weeks l a t e r , body weight had increased by 49% i n the phrenectomized group and by 47% i n t h e c o n t r o l s (NS). However f u n c t i o n a l r e s i d u a l capacity by helium d i l u t i o n under ketamine hydrochloride a n a e s t h e s i a was lower i n t h e phrenectomized group (35 2 4 ml versus 58 + 9 m l i n t h e c o n t r o l s , P C .001). As measured by b i l a t e r a l p l e u r a l balloons, mean transpulmonary p r e s s u r e i p s i l a t e r a l t o t h e phrenectomy was lower than mean transpulmonary pressure c o n t r a l a t e r a l t o t h e phrenectomy (P<.05). I n postmortem s t u d i e s , growth of contral a t e r a l lungs r e l a t i v e t o i p s i l a t e r a l lungs was g r e a t e r i n the phrenectomized animals than i n t h e c o n t r o l s , as shown by r a t i o s of contralateral/ipsilateral wet lung weight (1.44 versus 1.34, P< .005), maximum i n f l a t i o n volume (1.53 versus 1.33, P< .005) and t o t a l p r o t e i n content (1.45 versus 1.26, P< .002). Ratios of t o t a l proteinlDNA and RNA/DNA were unchanged. W e conclude t h a t p o s t n a t a l growth of lung parenchyma by c e l l p r o l i f e r a t i o n i n t h e c a t depends on pulmonary distending pressure. This study was designed to obtain normative data for FRC, dynamic (CLd) and specific lung compliance (CLs) during the first years of life. Thirteen boys and 9 girls f r e e of respiratory disease were studied. Age, height, weight and ventilatory r a t e respectively ranged from 2 -52 months, 55 -96 cm, 4.9 -16 Kg and 22 -55Imin.
Studies were performed during chloral hydrate induced sleep. Infants breathed through a mouth piece or a face mask. FRC was determined by the closed circuit helium dilution technique using a 2.2 1 water sealed spirograph.
Added dead space was subtracted from the measured volume and values were converted to BTPS. Measurement of tidal flow and volume through a heated pneumotachograph and of esophageal pressure with an air filled balloon catheter allowed for calculation of CLd as A V/ A P a t zero flow. FRC, CLd and CLs respectively ranged from 110 -430 ml, 8.1 -34.7 ml/cm H 0 and .051 -.I10 ml/cm H20/ml FRC. FRC and CLd were signif?cantly correlated with height, age, weight and ventilatory r a t e while CLs was not. CLd was also significantly correlate with FRC. Multiple linear regression analysis showed that: I-the only significant predictive variable for FRC was height: FRC = 6.2 x height -200 (rz.83); 2-CLd was best predicted from FRC and age: CLd = .05 x FRC + .24 x age + 2.24 h . 8 4 ) ; 3-CLs (.073 2 .OO4*) was independent of growth parameters. CLs would thus appear useful for evaluation of lung 
Electromyographic s t u d i e s i n animals suggest t h a t t h e a c t i v at i o n of t h e i n s p i r a t o r y i n t e r c o s t a l muscles during augmented b r e a t h s is weaker i n newborn animals compared t o a d u l t s when simultaneous a c t i v a t i o n of diaphragm i s compared. Since t h e r e la t i v e c o n t r i b u t i o n of t h e s e muscles during augmented b r e a t h s i n
neonates and c h i l d r e n a r e not known, t h e p r e s e n t study was designed t o determine t h e changes i n abdominal and c h e s t w a l l cont r i b u t i o n during augmented b r e a t h s i n newborn and i n o l d e r inf a n t s . The abdominal and c h e s t w a l l r e s p i r a t o r y movements of t e n newborn i n f a n t s ( < l o days) and 9 o l d e r i n f a n t s (>6 weeks) were monitored by r e s p i r a t o r y i n d u c t i v e plethysmograph bands. Spontaneous augmented b r e a t h s (sighs) i n q u i e t s l e e p were analyzed. The c o n t r o l v a l u e s were obtained from t h e mean of 3 b r e a t h s immediately preceding t h e augmented b r e a t h and t h e augmented b r e a t h s were expressed a s percent of t h e i r c o n t r o l s . The increase i n c h e s t w a l l movement was smaller i n newborn i n f a n t s when compared t o t h e i n c r e a s e i n abdominal movement C173 v s 297%) whereas t h e i n c r e a s e i n c h e s t w a l l movement was g r e a t e r i n t h e o l d e r i n f a n t s (426 v s 268%). These r e s u l t s suggest t h a t t h e proprioceptive c o n t r o l of t h e c h e s t w a l l muscles i s i m a t u r e i n t h e neonatal period. This may r e s u l t i n poor compensation t o added r e s p i r a t o r y loads during t h e neonatal period. Supported by g r a n t s from t h e NIH (HL-01156) and t h e March of Dimes (5-426). 
P i p e r a c i l l i n 600 mglkglday I V q 4 h r s was administered t o f i f t e e n c h i l d r e n with c y s t i c f i b r o s i s over t e n t o fourteen days.
Seven of t h e s e c h i l d r e n a l s o received tobramycin (8-13 mg/kg/da$ The sputum t i t e r s of pseudomonas i s o l a t e s from c h i l d r e n t r e a t e d with p i p e r a c i l l i n p l u s tobramycin decreased s i g n i f i c a n t l y (p<.01) more than c h i l d r e n t r e a t e d with p i p e r a c i l l i n alone. Six of t h e twenty-one i s o l a t e s from c h i l d r e n t r e a t e d with p i p e r a c i l l i n alone decreased >I02 cfu/ml v s 1 3 of 19 i s o l a t e s i n p a t i e n t s t r e a t e d w i t h p i p e r a c i l l i n and tobramycin (p=0.025). A l l i s o l a t e s had MICs t o p i p e r a c i l l i n of 5128 mcg/ml p r i o r t o therapy. Development of r e s i s t a n c e t o p i p e r a c i l l i n during therapy was n o t seen.
The mean peak serum p i p e r a c i l l i n concentration 15 minutes a f t e r a 30 minute i n f u s i o n was 238 mcglml. The mean a r e a under t h e curve was 250-300 micrograms/liter-hour. The mean volume of d i s t r i b u t i o n (400-500 ml/kg) was l a r g e r and t h e t 1 / 2 (0.60 h r s ) s h o r t e r than reported f o r normal a d u l t s . Toxicity was minimal but included f e v e r i n one c h i l d and r a s h on one c h i l d .
High-dose p i p e r a c i l l i n therapy i s w e l l t o l e r a t e d by c y s t i c f i b r o s i s p a t i e n t s . Although p i p e r a c i l l i n h a s enhanced a n t i - Naloxone therapy improved t h e pneumocardiogram (PCG) r e s u l t s of seven preterm i n f a n t s s u f f e r i n g from apnea of prematurity. The p a t i e n t s (BW 1.5+/-0.2 kg, GA 32+/-2 weeks), were evaluated with a s i x hour PCG a t 1.0+/-0.7 weeks of age. A s i n g l e i n t r avenous dose of naloxone, O.Olmg/kg, was administered, and then followed by a second s i x hour PCG. A l l PCG's were read by a computerized analyzer (Medical Graphics). The r e s u l t s of t h e comparison a r e shown below: PCGll PCGii2 Short apneas 23.2+/-23.7 10.8+/-11.8 Long apneas
1.0+/-1.2 0 Apnea d e n s i t y 2.6+/-2.7 1.0+/-1.2 Per. Breath (%) 7.4+/-9.0 3.9+/-5.6 The PCG following naloxone a d m i n i s t r a t i o n had fewer s h o r t ( 4 1 5 sec) and long apneas ( > I 5 s e c ) , decreased apnea d e n s i t y and percent p e r i o d i c breathing. Naloxone d i d not i n f l u e n c e number, l e n g t h , o r n a d i r of associated bradycardias. Naloxone therapy was e f f e c t i v e i n decreasing t h e s e v e r i t y of c l i n i c a l apnea i n t h i s group of i n f a n t s . We examined t h e v e n t i l a t o r y response t o C02 i n 123 i n f a n t s t e s t e d with a computerized CO2 waveform analyzer measuring b r e a t h by b r e a t h responses. Seven SIDS s i b l i n g s (BW 3.43+/-1.04 kg) were t e s t e d a t 49.1+/-15.3 weeks post-conceptual age, 19 near-miss i n f a n t s (2.84+/-0.88 kg) a t 60.1+/-14.9 wks, 21 term i n f a n t s w i t h cyanosis (3.43+/-0.66 kg) a t 41.0+/-1.2 wks, 43 preterm i n f a n t s with apnea (1.56+/-0.31 kg) a t 41.9+/-5.0 wks, 1 8 i n f a n t s with IVH (1.16+/-0.3 kg) a t 46.5+/-12.9 wks, 8 with BPD (1.4+/-0.9 kg) a t 48.8+/-12.6 wks, 5 with r e f l u x (2.43+/-0.6 kg) a t 43.0+/-7.0 wks, and 5 c o n t r o l s (3.8+/-0.8 kg) a t 39.0+/-1.0 wks.
The s l o p e of t h e C02 response curve was 19.4+/-7.6 among s i bl i n g s , 25.5+/-17.4 among near-miss, 30.2+/-16.4 among cyanotic, 33.0+/-19.0 i n t h e apneic, 31.5+/-16.8 i n t h e IVH, 28.3+/-19.2 i n t h e BPD, 19.9+/-11.7 i n t h e r e f l u x , and 26.0+/-17.0 mm/kg/min/ mmHg BTPS i n t h e c o n t r o l group. The h i g h e s t proportion of abnormal slopes ( < 20 mm/kg/min/mmHg BTPS) were i n t h e r e f l u x (71%), near miss (44%), and s i b l i n g (40%) groups. The s i b l i n g and r e f l u x groups a l s o showed t h e lowest i n c r e a s e i n minute v e n t i l at i o n (50-55%) compared t o t h e o t h e r groups (90-140%) from hasel i n e t o 6% C02. The s i b l i n g , near-miss, and r e f l u x groups demonstrated blunted responses t o C02 and a r e deemed t o be a t highest r i s k by t h i s t e s t .
